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RADIATION DEVICE FOR PLANAR INVERTED F ANTENNA 

Technical Field 

5 The present invention relates to a radiation device fox* 

a planar inverted F antenna; and, more particularly, to the 
radiation patch having a shape of linearly-tapered rectangle 
for a planar inverted F antenna in order to provide wide 
bandwidth characteristic . 

10 

Background Arts 

A planar inverted F antenna is a modified microstrip 
antenna having a shape of inverted F. 
15 Fig, 1 is a diagram illustrating a conventional planar 

inverted F antenna in accordance with a prior art. 

Referring to Fig. 1, the conventional planar inverted 
F antenna includes a rectangular radiation patch 101, a 
shorting plate 103, a feeding line 105 and a ground plane 
20 107. 

The shorting plate 103 is attached between the ground 
plane 107 and the rectangular radiation patch 101. - The 
feeding line 105 supplies electric power to the rectangular 
radiation patch 101. 

25 The planar inverted F antenna has been widely used in 

a wireless communication field since its advantages such as 
simple structure, easy to manufacture and low cost. 

However, the conventional planar inverted F antenna 
has narrow frequency bandwidth such as 8% --10% frequency 

30 bandwidth of a linear antenna or dipole antenna. 

For overcoming the narrow frequency bandwidth, 
Kathleen L. Virga and Yahya Rahmat-Smaii introduces a new 
technology in ^^Low-Profile Enhanced-Bandwidth PIFA antennas 
for wireless communications packaging'' IEEE Transaction on 

35 Microwave Theory and Techniques, Vol, 45, No. 10, pp. 
1879-1888, Oct. 1997. 
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For widening the frequency bandwidth, Kathleen and 
Yahya implements additional patches to an antenna or two 
patches connected by tuning diode as a radiation device. As 
a result, a frequency bandwidth is getting wider, e.g., 14% 
5 of bandwidth is increased than the linear antenna or dipole 
antenna . 

However, the antenna introduced by Kathleen and Yahya 
is complicated and a manufacturing cost is increased. 

Beside of the above mentioned antenna, other 

10 techniques for overcoming narrow bandwidth of the 
conventional planar inverted F antenna have been disposed - 
As mentioned above, in the prior art, wider bandwidth is 
archived by punching the patch with a slot, providing a 
double resonating method, attaching a resistor in the 

15 shorting plate or providing a multiple structure by loading 
high dielectric in the patch and ground plate and in between 
patches. AS a result, the bandwidth of the conventional 
planar inverted F antenna has become widened, however, it is 
getting more complicated and for designing the conventional 

20 planar inverted F antenna. 

In a meantime, an external shape of the radiation 
patch in accordance with a prior art is limited as a shape 
of rectangle therefore, it limits to design of structure 
design of antenna. 

25 

Disclosure of the Invention 

It is, therefore, an object of the present invention 
to provide a planar inverted F antenna for widening 
30 frequency bandwidth and obtaining flexibility of antenna 
design by providing a linearly tapered rectangular shape of 
radiation patch. 

In accordance with an aspect of the present invention, 
there is provided a radiation patch equipped in a planar 
35 inverted F antenna for radiating applied signals, wherein 
the radiation patch having a shape of linearly tapered 
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rectangle and a length and width of tapered sides of 
radiation patch is determined according to a resonate 
frequency. 

In accordance with another aspect of the present 
5 invention, there is also provided a planar inverted F 
antenna having a radiation patch, wherein the radiation 
patch having a shape of linearly tapered rectangle and a 
length and width of tapered sides of radiation patch is 
determined according to a resonate frequency. 

10 In accordance with still another aspect of the present 

invention a planar inverted F antenna having a radiation 
patch, including: a ground unit for grounding a radiation' 
patch; a short unit for shorting the radiation patch; a 
feeding unit for supplying an electric power to the 

15 radiation patch; and a radiation patch for radiating 
electric power from the feeding unit, wherein the radiation 
patch having a shape of linearly tapered rectangle and a 
length and width of tapered sides of radiation patch is 
determined according to a resonate frequency. 



20 



Brief Description of the Drawinq(s) 



The above and other objects and features of the 
present invention will become apparent from the following 
25 description of the preferred embodiments given in 
conjunction with the accompanying drawings, in which: 

Fig. 1 is a diagram illustrating a conventional planar 
inverted F antenna in accordance with a prior art; 

Fig. 2 is a diagram illustrating a planar inverted F 
30 antenna in accordance with a preferred embodiment of the 
present invention; and 

Fig. 3 is a graph showing variations of frequency 
bandwidths according to ratios of Lp and Wp in accordance 
with a preferred einbodiment of the present invention. 

35 
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Other objects and aspects of the invention will become 
apparent from the following description of the embodiments 
5 with reference to the accompanying drawings, which -is- set 
forth hereinafter. 

Fig. 2 is a diagram illustrating a planar inverted F 
antenna in accordance with a preferred embodiment of the 
present invention . 
10 Referring to Fig. 2, the planar inverted F antenna 

includes a radiation patch 201, a shorting plate 103, a 
feeding line 105 and a ground plate 107. 

The shorting plate 103 is equipped in between the 
ground plate and the radiation patch 201. One side of the 
15 shorting plate 13 is coupled to the radiation patch 101 and 
other side of the shorting plate 130 is coupled to the 
ground plate. The shorting plate has a function to short 
the radiation patch 201. 

The feeding wire 105 connected to the radiation patch 
20 201 through the ground plate 107 has a function to supply 
electric power to the radiation patch 201. 

The radiation patch 201 of the present invention has 
an asymmetrical shape of linearly tapered rectangle. If 
length of linearly tapered rectangle shape of radiation 
25 patch is Lp and width of linearly tapered rectangle shape of 
radiation patch is Wp, then a characteristic of bandwidth of 
the linearly tapered rectangle shape of radiation patch 201 
is varied, according to a ratio of length Lp and width Wp. 
That is, by controlling the ratio of Lp and Wp of the 
30 linearly tapered rectangle shape of radiation patch 2 01, the 
bandwidth of the radiation patch can be widened. 

Fig. 3 is a graph showing variations of frequency 
bandwidths according to ratios of Lp and Wp in accordance 
with a preferred embodiment of the present invention. 
35 For obtaining, data of graph in Fig. 3, a simulation is 

performed by using an antenna having a ground plate of 
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length 7 0 mm, width 30 mm and height 6 mm. The graph is 
drawn by MicroWaveStudio (CST corp.) which is 3D fullwave 
simulator. 

Referring to Fig. 3, there are 6 difference curves A 
5 to F representing frequency bandwidths of corresponding 
ratios of Lp and Wp. Each ratio of corresponding curves A to 
F is shown in below table. There are 5 mm differences of Lp 
and Wp between ratios shown in table. 



Table 1 



Curve 


lip[inin] 


Wp[inin] 


A 


35 


25 


B 


30 


20 


C 


25 


15 


D 


20 


10 


E 


15 


5 


F 


10 


0 



10 

As shown in Fig. 3, -20dB of reflection coefficient is 
used as a start point of operation of the antenna and -lOdB 
is used as a bandwidth. 

In case of curve E, which shows frequency bandwidth in 
15 a ratio of 15mm as Lp and 5 mm as Wp, an upward frequency is 
1.935GHz and a downward frequency is 1.643GH2 at 1.762GHz of 
resonate frequency. It is 16% bandwidth and it is expanded 
comparing to the conventional planar inverted F antenna. 

As mentioned above, the present invention can be 
20 easier to be designed by providing a linearly tapered 
rectangle shape of radiation patch in a planar inverted F 
antenna . 

Also, the present invention can provide wider 
bandwidth comparing to the prior art by providing a linearly 
25 tapered rectangle shape of radiation patch in a planar 
inverted F antenna. 

Furthermore, the present invention can be implemented 
in various application fields by providing a linearly 
tapered rectangle shape of radiation patch in a planar 
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inverted F antenna. 

While the present invention has been described with 
respect to certain preferred embodiments, it will- be 
apparent to those skilled in the art that various changes 
5 and modifications may be made without departing from the 
scope of the invention as defined in the following claims . 
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